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This document lists . references on the teaching of ' t 
fractions,- with m^ny of the entries annotated. They are alphabetized 
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Decimal; Common Fraction; Division"; Equivalence of Fractions;. Errors; 
Fraction Concept; Multiplication; Rate and Ratio; Research; and 
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A Bibliography of ar ti cles on fractions s 

Fractions occupy an important r>laee in school mathematics pro~rames 
f Accordin^ to the survey of the Priorities in School Mathematics, Pro iect 

, (19^1 V four major ,oals of teaching fractions are relatel to; (a) their 
use i*i vocation, (b) consumer purchases, (c^ illustrating basic 
mathematical die as an1 ( i ) providing solution to al~ebrai^ equations. 
?he ?eac v hin j .c\f fractions has al*va w s been a challenge to teachers in 
all -rales. Th^it it., continues to be a challenge is attest] to bv the 
rec°nt report of the "s f ional A^ses^ent o f Sfvoaticnal ^ro~re?s (19°^. 
Xccor'iin^ to this report, 13- , arvi 1?- year-oils student f in 1 fractions 

^o be a difficult ^ordc . Although man^ of them ckr su^cess^ull" ami" 
an algorithm, the" have little ur _1erstan1in^ of the un Jc r]*'5n~ concents 
ar3 process ess . 1 1 u i e n t s appear to be learning ^an^ ^athemati cal skills 
at th° rote manipulative le* _ el. In this article a ?eri°s o r biblio° r rar>hv 
that' ir-'ol' e'l acti ritv* ar.i ~ame, ai^ition anl subtraction , tepchir^ a'i^, 

i 

application, assessments, curriculum, lecimals, ii"ision, °rrors , 
equivalent fractions, fraction concept, multiplication, rst** ani percent, 
-research ani teaching. of fractions will be -presented. T t is th° hope. 
Of the author that * teachers of mathematics v.'ho .vgnfc to ^nhasize meaning 
anlTfa1erst£n1inff prior to intensive work' .vith formal algorithms 
irr-'ol^in* fractions will find some of these articles yseful-. 

. To, conserve sDace, abbreviations are used for some of the titles 
of the peroidicals in the, list itself. Full titles are li<* + ei lrelow: ' 
A v." American Mathematical tfonthlv* . * 

* 1 . v «*" 

A* Arithmetic teacher* • % 

/ 94 ' dissertation Abstracts^ 

•* » 

> • . HAI Dissertation Abstract? International." 
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2SJ Elementary School . Journal 

' * * / * ' * 

'ST "rale "eacher / 

JCF Journal of Educational^ Research ' 

, JRTE Journal for Research in -athematics Education. 

. , w VP Mathematics ^eacher , . . 

* * 

♦ S^Y School Science ~ani Mathematics. ■ ' 

Activity and game , • 

5 

Albuquerque, H. D.. Fraction ac tion-«rameboard route helps kitis compute. 
Learning , ^78, 2, 8*f. \' $ 

Armstrong, C.. Fradecent- a game using equivalent fractions, decimals, 
and percents. AT, 1972, 3t 222-223. ' 

Bradfield, D. L.. Sparking interest In the mathematics classroom. AT, 
1970, 3, 239. / 

Carlisle, E.. Crazy fractions: An equivalence game. AT, 1973t 303-3t)4; 

Cook, Nancy. Fraction bingo / AT, 1,970, 3t 237-239. 



Reese, J.W.. Yardstick gam^. Instructor , 1970$ 11,36. 
Staritzky, M. ♦ Pass a fraction. Instructor , 197/3, Ski 
Zytkowski, R.T., A game with fraction numbers. AT,. 1970, l\82-83. 
Addition and Subtra ction . ■ - r 

~" — ■ i 

Adachi, Mitsuo. Addition of unlike fractions. AT, 1968, 3,>3£-223. 



\ 




Beacker,A. L** Remedial work in the addition of, common fractions. 

California Journal' of Elementary Education 4 19^0, 9,^3 r ^7 . 

He found' that about one-third of # the errors made by sixth' grade 

" ' • ' - , ' / * 

students in addition of fractional numbers were ^ttro^bu table 

to equivalent fractions. , -\ m 
Burns, M. . The Math connections is yours to make. Learning , 1979 » 1 , 69-70". 
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'* f * 

Carmony, L.. Adding fractions incorrectly?.* AT, 1978, 12, 75?- 738. • 
1 '*. 
The author discusses^ an excaption to an established rule for 

> adding. two fractions. . , . . , 

£llerbruch, L.W. & Payne, J.H...A teaching sequence from initial concept 

through the addition of unlike fractions . In the Developing . .< 
Computational Skills, 1978 Yearbook of the National Council of 

Teachers of Mathematics. Reston Virginias The Council , 1978. • * 

Lappan,G.^& Winter, M.J. Some problems with fractions for the' middle * 

school. MT, 1981,2, 102-104. 
May, Lola. Adding and subtracting rational numbers. GT, 1968, -2,74-81. 
Pigge, F.L. An experimental comparison of three methods of teaching 

addition and subtraction of fractions in grade five. DA, 1964, 

25, 1789-1790. - '/ 

Thiessen, D. David's algorithm for the L.C.D. AT.1981, 3, 18. 

Te aching Aids . , 

f 

Ashlock, R.B.. Introducing decimal fractions with* the meterstick. 

*. * 

Alt 1976,3, 201-206, • t 
Bennet, A.B.;& Davidson, P. S . . Fraction Bars ." Palo Alto, Californiaj 

.Creative Publications, 1980. J 
Bohan, H. Paper 5 folding and' equivalent ^fractions -bridging a gap. AT, 

1971,1, 2^5-249. ' 
Bright, George. Ideas. AT, 1977, 1, 43-50. 
Brown, C . N. . Fractions on grid paper. AT.1979, 1, 8-10. 
BVuni, J.V M .& Silverman, H . J «>. Using indoor , games to motivate mathematics 
learning. AT, 1976, 3, 154-162. 
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Jeanine, K. . Renaming fractions greater than one. Catholic School 
j • 
Journal , 1966, 4, 72. * , 

Leutzenger, L.P. & Nelson, G. Fractions wi»th models. A]_, 19^0, 
5, 6-11. 

Litwiller, t B. H. & Ducan, p. . ^Fraction action. teacher , 1 1"977.12, ^7* 
Sanders, W. J.. The use *of models in mathermatics- instruction. . 



AI.J^, 3, # 157 - 165- , • 

Sanok, %. Mathematics and sal tine crackers. AJ, 1980, 12, 36. 
Schiller, D* P. . The effects of the fraction ruler , manipulative 

ft « * • 

- for teacher computation *of fraction^. "The, Clearing House , 
1977, 3> 300 - 303. 



Spott, w!. Fractions 'taught by: folding paper strips. AT, 1981 ,^4^' 18-21; 
t 

Sherill, J.M.. Egg carjtons agains ?! AT, 1973, 1. 13 -1**. 
Sherman, H* Fractions over^easy. Teacher , 1978, 9. 139-1^2. . p 

Sowder, 1. Models for fractional numbers-a quiz for teachers'* A7V ^ 

1971 • 1. M-k6. ' ■ ( ' 

Sowder, L.. Criteria for concrete models. AT, 1976" , 10, ^68 - 470. 
Sprau, D. from the file : Fractions . AJ. 19^0,12, 44. 

. an* le ,; alle, -J. * Thompson,. C. .~ . . Fraction with counters. AT,19 pf V 
9, 6 - 11. , . 

'ochko, L.H. vianipulati^-9 Activities an i Clares in -the fd athematics 

/ . . , * 

Classroom, -vashin^ton: National ^iucation Association^ f9?? p » ^* 



Jeanine, K. . Renaming fractions greater than one. Catholic School 

j> * 

Journal , 1966, 4, 72. ' 

: ; % 

t 

Leutzen^er, .L»P. & Nelson, G. Fractions wi*th models. A^, 19^0, 
5. 6 - 11. 

Litwiller,, B. H. & Ducan, p.. Fraction action, teacher .- 1977,12, 47. 
Sanders, W. J.. The use *of models in matheimatics- instruction. . 



fl,^, 3.. 157 - 165- , * 

Sanok, 1 f . Mathematics and saltine crackers ♦ AT, 1980, 12, 36. 

Schiller, D* P. . The effects of the fraction ruler ^manipulative 

v for teacher computation -of fractions. The Clearing House , 

1977, 3, 3*00 - 303. m 0 ' ^ - 

' , • ... 
Spott, tt. Fractions * taught by, folding paper strips. AT, 1981 18-21; 
t 

Sherill, J.M.. Egg car.tons agains ?! £7, 1973. li 13 -14. 
Sherman, H. Fractions over^easy. Teacher , 1978, 9, 139-142. . w 

Sowder, 1. Models for fractional numbers-a quiz for teachers*. AT r 
1971. It 44-46. ' ^ ' 

Sowder, L. . Criteria for concrete models. _AT, 1976", 10, 468 - 470. 
Sprau, D. From the file : Fractions . Af. 19^0,12, 44. 

, arf -Je "alle, J. * Thompson,. C . - . . Fraction with counters. AT,19 P <V 
9, 6 - 11. , . 

' ochko, L.H. Vanipulati'"9 Activities an! C^ar.es in the Mathematics 

Classroom, "'ashin'ton: National p iuc&tion Association^ Y9P P , „ <• 



>atki*ns, A.E. and Catkins, U, Fractions on the ^eoboarl-. 19 p O, 



2, 133-139. 
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'JesS 7. So-ne whetaaHcal hard. spots. jT, 197 p , 9. 19-23- 
Application ^ 1 

Pevnen, J.V. and « c c "Gdntv, -P.L. A ^eonetric irterrreta*: ion of 

series. JI.JL^T 3, 21*- 220.' 

t \ . 

\ • \ \ . \ 

Frcalaho, J. Fractional computation on a calculator. VT, 1 9^9 f 
11, ;9i-^92. 

"nill.'S- fingerprints af\ } fractions. ^T ( 19 p 0, 11, 60 p -^09- 

Maras , I . v ' v r actions in pstric countries. _T, 19 p 0, 2^6. 

1 he au^hc^ fou.nl tfat ir| countries where me^ri^ ^"st^™) are 
lar e amount, of class ti^es were spent on "h° *esching of ^raeticns 

""enioza, I.F. "sirv iice: from *nlace value to probot^l i"+v . 2Z» 19 p l, - 

V 

k, 10-12 . _ ' . * , ' * 

t 

? olle^, Trr^pro-per fractions. "~,19°0, k f 2^7. • 

l ■ ; • <• . -. 

vopre, ^.js. An intro^uc Mdm to continue i fraction . Ya*-ional ^ouncil „ 
of Teacher,? of Jfathema+icfl , . 196^. 

011s, V,?r,, r ontinue-i ^r actions "ew v or*k: Ban torn ,: ouse, 1963. 



Spieler" , s ° .5. "r'om the f ile : Frac tion . AT, 19 p l » 1.^$. . 

Thornton, C.A>. A -lance at the po*er of pattern. AT , 19??, 2. 1^-1<7. 

•.'illiams, G.A. The r>ytha~oras tffe oi^jff t a' useful geo'rnetric tdtfl ^or 
> . approximating Jz. AJ.,1977^ *<•; 2*^-2*6. ■ , 



Assessment - e , , *" 

• *• 

\ ' * \ • 

Carpenter, T.P. j" Coburn,?.G . \ Reys.fr.E. and Wilson, J. W. Resul* ' 

and implications of the N&EP- mathematics asaessmeigt: Elementary 
School. ~£T, 49?5.r4o T -^38-^50. . ^' 

Carpenter, T.P.j Cob-urn, T".G . j Reys, JR. E. and Wilson, J.w. Notes 
» . — !5_ 

from national assessment:, addition -and multiplication with, fractior 
AI.1976, 2, 137-1^2. 

Carpenter, T. P., Coburn, T.G.j Re^rs, R.E. and Wilson, J .W. Results 
From the Eirst Math ematics Assessment of NAEP . Reston, Virginia:- 

* 

National Council hf Teachers of Mathematics, 1978. 

Carpenter,- T. P. ; Corbitt.M.K.; Kepner, H.S.i Lindquist ,M.M. , and 
Reys, R. Results of the second NAEP mathematics assessment: 

elementry school . AT, 1980, 4,-10-12, hk-k'? . ^ 

k. — 

'Carpenter, ~.P. 5 Corbitt, M.K.j Kepner, H.S.; Lindquist, M*M, 
^ and Reys, R.^Results of the second NA3P mathematics assessment: 
secondary school. MX, 1980, 5, 329- 338*. 

Post," T.R.- Fractions: Results and" implications from national) 'assessment . 
AT, 1981, 5, 26-31. * " • \ ' 

i 

Curriculum . x 



Botts, T. Fractions in the new elementry curriculum. -AT, 1968, 3, 
216 - 220. • ' *■ 

Cathc^rt, W.Q. ife+ric measurement:/ Important curriculum consideration. 
' "AT. 197/, 4, 158-160. ' ' , 

In one part ( of the article the author * discuss.es the role of 
'common fractions with the implementation of the metric system 
'of #■ measurement . « 



Easterday, K.E.. 'A technique for low achievers. MT, 1965, 

» ' ' ' * 

10, 519-521. , ' 4 . • 

Engen, H.. Bfate pairs," fractions and rational numbers. * + AT f 

• I960, 12, 389-399* ] 

Firl, D.H.. Fractions.,, decimals and their future. ' A^,, 1977*. 

• 3, 238-2^0. L , ' ' • 

The author believed th'at s v ome basic computations with 
decimal should be taught earlier, while teachers did not 

• t 

have to be iVi *a hurry to teach fractions until the junior 
\hi£h school, \ - 

Latino, J.J.. Take the folly* out of fractions. AT, 19 55 ^ 



2, 113-118. 



9 

rfils on^G.M. and Dalrymple, Q.O.. Useful fractions. American 

journal of Educational Research , 1937* It 3 Z H-3 Z *7. 

' They found that common usa^e of fractions was limited to 

halves, thirds, quarters, eights and twelfths. 

t • "** \ 

Wolfe, M and Braunfelj, -P. Fractions for low achievers. AT, 

1966, 12, 6^7-655. * 

\' : ■ 

Usiskin, 7 . ; The future of fractions. AT, 1979, 1» 18-20. 
""ecimal ' , 

Alexander, F.D.. One small jump — into repeating decimals and 

^ * 

* ~ - ^ 

prime , numbers . "MT, 197^ 10, ^20-525. 

Anderson, J..T. . Periodic decimals. MT, 197^t 10, 504-509. , 

Burris, O.H. and Hobbs, B.F.. Minical dilators and repeating 
' decimals. AT, 1978, 18-20. 
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Carpenter, T, P. j Corbi1£, M.K. i Kepner, H.S . ^ Lindquist , 
and Revs, E.E.. Decimals* Results and implications 
from National Assessment* J AT, 1981, 4, 34-37* 

Faires, D.M». Computation with decimal fractions in the 

sequence of number development* OA, 1963. 5t 23, 4183 • 

Flournoy, F.A.. A consideration fo pupils' success with two * 

methods for placing the decimal point in the quotient. 
* - «• , 

SSM . 1959, 6, 445 

Hilferty, M.M. . Some convenient ^fractions for work with 

repeating decimals. MT, . 1972, 3, 240-241. * 

- . ' J 

Hobbs, B . ? . and Burris , C.H.. Minicalculators and re-peatinp 
decimals. AT, 1978, 4, 18-20. 

Hutchinson, M.R-. . Investigation the, nature of periodic 

. decimals u Mr. 1972, 325-32*7. - . * • 

* * 

Jacobs, N. . More on repeating* decimals . MT, * 19?5> 3, 249-252 

r ■ 

-Kidder, F.R.. ritton's Dilemma, on what to do about decimals. 

> 

AT, 1980, 10, 44-46. - . . 

" • ! • 4 

Leavitt, W.Ci. . A thebrem on repeating de^a/mals . The American 
Mathematical Monthly , 74» 669-673- ' ' - 

Margaret, H.. Some convenient fractions fpr work with 
report in*r decimals. MT, 1972, 3, 240-241. 

Prielipp, R.W.. Decimals. AT, 1976, 4, 285-288. 

* * * 

J" „ ' 4 

Rao, K.S.. Notes on the recurring period of the reciprocal 
of an odd number* The American Mathematical Monthly , 
62t 484-487- 

• * **» * , * 

A - . ' •— 



Rodidoux, D. and Montefusco, N\ An easy way- td change repeating 

decimals to^ fractions . - Nick's method. AT; 1977. 1.81-82. 

1 ' 
* » 

Sgi^oit J*J» Patterns, of repeating decimals: A subject worth ' 
repeating. MT,1977> 604-605. ^ 

Wagner, S.S. .Full wjith repeating decimals. MT, 1979t 209-212* , s 
She generates^repeating decimals with a cyclic pattern. 

Woodburn, D. Can you predict the repeated? M£, 1976, 675-678. 

Common Fraction , 

Jahnsonr J.T. Decimal versus common fraction. AT, 1956,11,201-203*, 

Kolesnik; T.S, 7he division of common fractions. AJ, 1960 f p 
3, 133-134. , 

Kolesjiik, T.S. Illustrating multiplication and division of 

common fractions . at 1963i 5, ^68-271; / ✓ 

Matthews, W N Teaching comparison # of common fractions. AT, 1968, 
*5, 271-273. , . / . " ' 

Picker^n^, 'VKA^An investigation of children's learning of 

some concepts and principles, which enable them to perform 
* * 

examples of addition of common fractions. DA* 1969, 4, 29A, 
3533. • ' • - ' 

x 

Division ^ ' * 

Alkg.re, EjR, An experimental study of the value of a^eaningful 
approach to the operation of division with common fractions. 
Unpublished Master's thesis, Claremont College, 19^9. * 

Bergen, P. Action* research on .division of fractions. AT', 1966, „ 
k, 293-295.' ' • . 



Bidfoell", J.K. Some cQnsequences of the learning theory applied' 

to divisi-on. of fractions. SSM,' 1971", 5, ^26 7 ^. ^ , 
Bray.'G. J.. To invert or' not to'* invert. AT, 1963. 5'. 27^-276. 

0 * 

Brickman, B.„More r^tiOnalizingMliyision effractions". AT, 1955. 
.*> 2,. 25*26. " k , 

Brooke, -".M. The- feommori denominator methoU in the division 
of fractions. DA, 195*. -iC 2290-2291 . ' 

Brueckner, L.J. and ^elbye, H.O. Relative difficulty of types 

of examples in division with -two-f ie^ire divisors'. JEjR , 19^0 , 



3'3, koi-M. 
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Capps, L.Et Division; of fractions. AT, 1962, 1, 10-16. 

Capps, L.R. A comparison of the common denominator and inversion 

method in teaching -division of fractions. DA, I960, 21, 

8l9 / -820. / 

• * * l I 

Christofferson, H.C. Division by a fraction made meaningful. 

MT, 19^8, 9. "32-35" * , 

Cons t ant ine.'D.S- An approach tb di ision with* common fractions. 1 ^ 

• AT, 1968, 2, 196. 
Cornelia, N.J, Understanding division of fraction. Journal of 

i 

Bussiness- Education, 1966 1 i; 157-158. 

. • • : 

Dickey, J.W. Experimenting with apparatus .in teaching division 
^ r of 'fractions. National Elementrv Principal 1937, 7. 
Dilley, G;A.,and Rucker, W.E.. Division with common and decimal 
fractional numbers . • AT, 1970, 5. ^38-^1. ' 
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DornieH,"w.J. .Dividing fraction. MJ, 1980,, 648. 
^ ' He discusses a special way of dividing .frac4^ions . 

■ Duker', Sam'. Rationalizing division of fractions. AT, 1954, 11, 



20-23. 




Eagle; E.. Don't let that division become mysteripu^. AT, 195^1 
10, 15-17- * 

Freeman, W.. Mrs. Murphy's, pies - an introduction ' to divisio/i 

by fractions. AT, 1967, 4, 310-311. ' " ' ■ ' 

Fromewick, A. .. Nathan's conjecture. AT, ' 197lr 4,. 289. 

^reatsin^rf, C. An experimental st.udy of programmed instruction 
/ in division 6f fractions. DA, 1967, 2?*' 2^2A. 

Grossnickle, F.E.* How to* use a fractional division. J ournal o f 

, s „ — — 

* * * 

Education , 1954, lo', 17-19. . ' " 

iftannon, H.. All about division with rational numbers — 
variation onva theme. SSM, 1971/6, 501-507- 

Johnson, H.C.. Division with fractionst levels of meaning. 

AT, 1965, 5. 362-368. / 

i 

Junsre, Charlotte, W.. Now try this — division of fractions. 

. AT, 1968, 2, 177-178. 

JCoenker, R.H.. Dividing by a fraction. ^ AT, 1965, 3^225-226. 

Koenker, R.H.. Certain characteristic differences .between 
excellent^ and poor achievers in two-figure division. 
JER, 19^2, 4, 578-586.' „ 

* Krich, P.. Meaningful *vs* mechanical method teaching division 
of fraction^ by fractions. SSjf, ,196^. 11, 697-708. 



(v&y, Lola* Division of fractional numbers- can be meaningful. 
GT,1968 f ^, '6^-72. * ^ 

vie vfeen, C\.H. Division . of a fraction - a new method, AT, 1962, j 
3. 122-126. 

Olberg, R.V^su^fc aid for multiplication and division of fractions. 
AT, 1967, 6 . 

Riedese!, A. and Shryock,- A.J. The use of the common denominator 
an^-the reciprocal in dividing fractions. S or ' r ,196^, 1, 53^59. 

7 . • *• 

Sluser f "T«A. A comparative stydy of division of fractions in which 
* an explanation of the reciprocal principle is the experimental 

factor. DA, 1963* 23, *±62k. * 

\ > > 

Stephens, L.S.. Retention of skill of division of fraction* AT, 

1^0, i; 28-31. 

« * 

Stephens, L.E. A comparative 'study of procedures used in teaching- 
division of fractions in sixth grade arithmetic Unpublished 
Master's thesis, University of California at Los Angeles, 1957 

Thompson, , C .j^g^Lchin? division of fractions tfith understanding* 
AT, 1979,1,2^-27. 

Zeddi^s, M;L. Creativity in general mathematics . jYT t 198l f J, % 187* 



ne part of the article the author illustrates a rather 
strange way of quickly dividing fractions. 

Equivelence of fractio ns . 

Bohan, H. A study of the effectiveness of three learning sequences 
for equivalent fractions. DA*, 1971, 31, 627OA. 



Brqwrtf C.K. A study of four approaches "to teaching equivalent 
fractions to' fourth -grade pupils DAI. 1973> 33t 3^65A. 
^In this study four 'approaches to teaching of equivalent fractions 
to fourth graders yield the results that a textbook approach* 
was inferior to 3 other approaches: the textbohk with film, 
textbook with manipulatives , and textbooks witjr film "and 
% 4 marfipiilatives . He also. found that the textbook-f ilm-manipulative 
approach yield significantly higher mean scores than the other 
three approaches. , m - 

May, Lola, ^ispljay fractions. G±T, 1970, '12, 66767. 

Ruderman, H.D. Evenness and oddness extended. AT, 1978, 3, 56.^ 

< T 6od>, W.S\ A different way 4 o£* finding fractional equivalents. MT, 

1986, io, 51^-516. 

Errors * - . . ** ? r 

y Aftreth, O.B. The effect of the systematic analysis of errors 
* 

in the study of f^actidhs at the sixth ?rade level. JER, ■ 
1958, 9. 31-3*K 




Brueckner, L.J. Analysis' of errors in fractions. ESJ,1928, 6, 760-770. 



Br.ueckner, L.J. Analysis' of difficulties in decimals. ESJ.1928, . 
29. 32-41. 

Brueckner, L.J. persistency Qf error as a factor in diagnosis. 
Education, 193-5. lljjf JAO-lW.' 4 . 

Clements," M.A.' Analyzing chjfldre *s errors " o4¥*writ ten mathematical 
tasks. Educational Studies in^Mathl&atics , 1980, 2, 1-21. 
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Qardrjer, P.* Analysis ^of, errors N in fractions. In Studies in 

. Arithmetic (vol,£) Edintiiprgh^ Scothlandt Scottish-Council 
,for Research in Educational^!, 

Grossnickle F.E.. Types of errors in division of decimals. ESJ, 
♦ * - * 

19^1, 11, 18^-19^ \ . . . ; 

«> 

Grossnickle, F.E..' Kinds of errors* in division of decimals and 

* * . 

their constancy. JER,1943\ 9. HO-117. 

b 

Ouiler, W.S. Difficulties in fractions encountered by ninth»-grade 
• " pupils. ESJ, 1945, 11. 146-156\ 

Guiler , , W.S . . Difficulties in decimals encountered by ninth-^racie 

4 • 

pupils. ESJ, 1946, .3, 384-393- ' ■ 

Quiler, W.S . Difffculties in percentage encountered by 
ninth-grade pupils. ESJ, 1946, 6, 563-573- 

Hopkins, M.H*. The diagnosis of learning styles in arithmetic. 
AT-, 1978, 4, 47-50. 

Kallau, A.'W. . Analyses and testing in common fractions. JKR , 

. 1920, 3, 177-192.' ' ^ V 

\ ' & 

Laursen, K.W.ErVors in first year algebra. MT, 19?8, 3, 194-195- 
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